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i ] =?-»f ;u ^ >f ^ -r y ? r y K ^ t K ^ ^' F * « Bfttt^^ 

£T> £j&&pH&4 73r£6 0>«BHlc8lif I,, h U A i: tf> 7 ^ KttM 

/£4Cj:U> 5, 5' -fcf- 1 H-t- h7y-;^^b, #S&fc-*- b U ?A£fln 
;t<2>::^&Cj;oT, 5, 5' -fcT- 1 H-fb7^^t h U ^Ai£lC«L 

^- ^A^ft^'f^^slti: LXmU-t&Zt § 5, 5' -t?-lH 

[S^3] h U 1 0-3 OT^-flgTU 10-7 

0 °C t? 1 ~ 7 B#ra7 ^ Rfc. & ZffSZ. £ ft 1 as* 

[»«4] t&iaSfS?RlC7KSft^^ h U 2 0 - 9 0 °C 

T*, l~5B#r B lM21±5, 5' -if-lH-fb^^-^^th'Jf^^ 

[ff*ig5 3 l5fBS^M^^ft:T>^-^AX«^c7)*?§^*:3 0-9 0 r 
T'S&iHU 5 0-9 OTCT* l~3^WM^$itT, 5, 5' -bf-lH-^h^ 

(B) (B^l/Jfc (B/A) #2. 0M4. 0 £: ft s i -5 tcasSE-ffi 

[fif#*7] t»^W^rV7^T^7KytF7^K (A) Sfc»J<7) 
Mth'J^A (C) co^;bifc (c/a) #2. 07!/M4. o^ft£J:^cM 
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[If#ll8] 7tl?+f)lV-( ^T-'Y vVJisv YV\L F^F (A) ^fc»J0) 
TK^ftf-hU^^ (D) CD^Jltt (D/A) #2. 0^13. 5 O fC/K 

[ft*«9] *-=?if;i/2M ^-r-V >y *r F^t K^y F (a) mr=.*)<o 

i*jtTy^~?7l± (E) <7)^;i/Jt (E/A) #2. 0 3 . 5 i: fcS J: 3 ic£ 

£: f S # If ;i/ ^^<fV-y^7 2/ y F V \l F ^ ^ F©3Sit^&o 

[|f*illl] irjfB^£- 1 0~ 5 0°C, 2 ~ 3 0 E^lfi 1 ^, £f&#L tf 

ffl*giH£#ii£-f s:i 1 0|H*(Z>ig}t^& o 

im$ti£l 2] s;S/T> ( F ) ^fcy <D7kffit F^^> (G) (D^llit ( G 

/F) #2. 5-3. 5 T-JSJS^^S^i: $:#^^-t^lt*« 1 0lB*^)$^it^ 

[5Pi3tf>l¥M&Hft0£] 

[0 0 0 1 ] 

feS^r»Jrutt^^5, 5' -If - 1 H-fh^y-^^^-^ 
[0 0 0 2] 

it^^f^V^i v VTisv F^ti F5^' FteTfB^ (1) -e3t£*i£^ 



2 



ai!£# 2001-3047749 



#2000—083714 



Uti] 



HN NH 

^ 5ttD 
H 2 NHN NHNH 2 



5, 5' -tf- 1 H--r (BHT) 73rM-&<7)Jfel±T3H^: 

[ft 2] 



N-N N' N 



[0 0 0 3] 

1) Chemical Abstracts Vol. 3 1, 498 
5 . JifB^i^tcti, yt*?*fJl*?J ^rJvVTlsv K ^t: ^ K (O A H) 
$:gflbT5, 5' -K-lH-fh7y-;b (BHT) $:Tie^ (3) 
ti -2) T- £f£ "f -5 * # SHIS £ ti T v x 5 „ 
[ft: 3] 



NC-CN 



A 3 N °3 

NH 2 NH 2 *H 2 Q HN NH NaNQ 2 N' r ^__^ N "N 

EtOH H 2 NHN NHNH 2 dil - HN °3 N ~N N' N 



Ag Ag 



-Ag 2 S N- N N 

H H 



[0 0 0 4] 

(tMi 2 ) xmit^mmm 69^11^197-200 ( 1 9 6 6 ) 
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Sltt^fJl/^'^ ^t-V >y VTisv K^fc K ( O A H ) £TIB5£ (4) 

[-ft 4] 

MeOH HN NH NH 2 NH 2 -H 2 0 HN NH 

nc-cn ► >-< y~i - ^ 4 > 

MeO OMe H 2 NHN NHNH 2 

[0 0 0 5] 

3) Friedlich DE952, 811 (1956) 
^- _ x h ^ vr-^y^- h U VUm. (B HT • 2 N a) £ L T HUlX^ 5 ^ h 

ckajkjSW:, Tta^: (5) Testis- 

[ft 5] 



HCN 35%H 2 Q 2 + 85%HCOOH N'VJ^N ^ « 

NaN 3 Cat.CuS0 4 N. N ^ N -N 

Na Na 

[0 0 0 6] 

4) Friedlich DE952, 811 (1956), USP 
2, 710, 297 (1955). 

SCIiliCj:^ 5, 5' -^-lH-r h7^-^^hU-?AS (BHT- 2 

Na) LT-^fi5ci"-5 3 £ tj^tlTV^, 
^(AjMUi, TIEiS (6) -e^stiSc 
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[it 6] 



NaCN H 2 S0 4 + CH3COOH N'V7 N Na 2 C0 3 N -N N~ N 

NaN 3 ► N ' / \ n — ■* 'J y — K » it 6 ) 

Mn O z Cat. CuS0 4 N ~N N' N MnC0 3 N-fvj V N 

Mn Na Na 

[0 0 0 7] 

(fl£5fe&ffl5 5) Feinberg, J. Org. C h e m. , 29 ( 1 9 5 4 ) 
2 0 2 1. 

5, 5' -^-lH-f h7y-;i/^7> ; E-'?AS (BHT- 2NH 3 ) 

Tta^ (7) T*^stisM^T*^^-rsr £#fE*c£*iTv^ 0 

[ft 7] 



Na[C(N0 2 ) 2 -CN] 

NaN 3 

NH4CI 



H a O 



NH 4 NH 4 



[0 0 0 8] 

6 ) #]§(^ 1 0 - 3 7 4 1 8 7 

*5M##&> J^lcM^*(2^M?#£T, /KJ5»Ep H= 5-6 izmm-tZ ' 
- 1 H--T- h^^-;Vi/'T>^-^Ai^ (BHT • 2NH 3 ) £TtB5£ ( 8 ) T* 
[ft 8] 



HCN 



H 2 0 



2 U 2 



AcOH/CuS0 4 



NaN-i 



NC-CN 



NaN 3 



M / \ M 

N N' N 
Na Na 



N-N 
N 



NH4CI 



Na 



NH 4 



11 

NH 4 



[0 0 0 9 ] 
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7 ) #8S¥ 1 1 - 6 5 4 5 3 

5, 5' -f-lH-fb^y-^^T^^-^^ (BHT- 2NH 3 
) ZTttt (9) T^£*i£^T-llr^ir£Z:h£^LT^<5 0 
Ut9] 



[0010] 

t£*£tfl5 i it, 2=EjK£>7k%ut. F^yyn i t/wDVt/yy*. 5 o%r;i/n- 

. 4 %£*i#)T{£<, 3tfeGDM0&Cft£^£5g& 1 -S/T ^ 7#;i>A>f ^-r-f v 
^ air tf* tc 5S# L T £ »J . l» =fc * & -d £ . 

-tf-lH-fh7^-;^M (BHT- 2Ag) &#«£U, SfHfcTKJ^M^ 
21*X. faitm£LTfc&ftftlz&2i-fS>Z£.lzj:*). 5, 5' -if-lH-ir 

fi^5, 5' -t'-lH-fh^^-il/^T^^-^^ (BHT - 2NH 3 ) 
t«Lt)!)\ tf^-tf^SM ^t-V «y VrVv VVt. ^^V K*^T\ 5, 5' 

-tf- i h-^- h^^/-;i/^r >^e-?a& (bht • 2nh 3 ) (D»^4 8 



NC-CN 



NaN 3 /NH 4 CI 




NaN 3 /NH 4 CI 
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. 7 %T-M#)T{gVxt;C7)-£&o fc„ 
[001 1 ] 

s »J „ * 3r if ;i/ y>f^f-f*^7 2/ y F s; \lY^V K0>(g5gXg# 

[0 0 12] 

* -t'- 1 H-f h^y-^^t h 'J ^AS^^«t5^fe^ D 5, 5 

, 5' -tr- i h-9- y^"J-)^v± h u ^ASiiffflWxi&it« 

L u u i o j 

gHfcv>#>£ffl^T, 7 2^7- h U ?ATEML 5, 5' -if-lH-f 
iS y £ M v * -5 1=. «b , r ti ^ 1^ < ^ (Z) ® M ^ ^ a ^ ^ ^ M ^> v n e> X * ^ 

[0014] 

MT^^-^A^ai^If^Lt, 5, 5' -^-lH-rh7y*--n/yr> 
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[0015] 
[0016] 

ftM?z£^om&xffim&mmz£^x, 5, 5' -tf- i H-^-h^y-^ 

[0017] 

^f^f^v^Ti'^F^tF^^K (O A H) Srjje^h LTftM'&. ^Efb^S: 

X.5, 5' -fcT- 1 F5 h U (B HT • 2 N a) fC^M 

^r.7 Aife^H^'SoO^olEii: L TIhJhX^"-& - £ ^W^cL b , b' - t: - 1 H 
_^ h ^y_ ;l/i ; r >^~-7Ai& (BHT • 2NH 3 ) OD^itT? $ tl S 

□ 

[0018] 

^(;i5 5, 5' 1 H--X- t>7 *J-)\sV7 >^-7^ (B HT • 

2NH 3 ) ©Kig-eWU 
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#£Pt-£^£iC J; ytffffii-Stf^if^SM ^-r^ y 9 7 is y KS/'t F 
^J/F ( O A H ) fefgUfcLT, ffi*"fi^ fiolSJK^T'^St't 5 ^ £ , 
2) ^tTOft (O A H) £ p H = 4 ~6(Dg§Ml7KM(C?§j$U IBfiBSft^ h l> 

i>7K^$t£#tJ/t 5, 5' -^-lH-fh7^-;^'th'J^M (BHT- 2 
Na) ICgg&g^ i&ffcT ^^-^AXliSftr A^SfjE^fSSi^ £ 

^f5 5, 5' - tf- 1 H--T- h^y-;^^T>^-^A^ (B HT • 2 NH 3 

[0019] 

[ftio] 



NH 2 NH 2 «H 2 0 NH 

NC-CN NC-\ 

NHNH 2 

Dicyan CFAH 



NH 2 NH 2 «H 2 0 



HN NH 

H 2 NHN NHNH 2 
OAH 



NaN0 2 



acid 



N-N NH 
N NHNH 2 
TFAH 



N- K | 



NaOH 



BHT 



^N V N 
Na Na 

BHT-2Na 



NH 4 CI 



N- 



N- 



5&10) 



N N'" 
NH 4 NH 4 



BHT-2NH 3 



[0 0 2 0] 

M0t^rf;V^^^fV -y^7^^ Fi>'t K7^'K (OAH) ^fRXST? 

ic«t y 1 -i/r j 7*;i/A>r vtrt/v Ft f^ f (c f ah) 

7Fi/tF7yF (OAH) #£j?£-tS 0 F^ S>* > £ ^ is 7 > 
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j£ (2 : 1) Jxfcftmzm&LT*)fiLj&<D%1fgl*mnx-lSb*)* ^ 

1 - i/ T J -7 * Jl A -f S f-V >y * T 2/ v K t K 5 V K ( C F A H ) tJJfW^ 
#^#1" S 3f if;b y^fV^7 is y K *>* th*7i/K ( O A H ) 

^ -ir v y~7 is v K v 2/ K (OAH) <D^fl?S#e) 0 

T^tc mn&. mwz * *?*fji vj^Tivzy -> ^ k ^ t k ^ > ; k ( o a 

#{c»*U<li, zKfnti K^s;>/s;s/7>= 2. 5-3. 5 

Jfc) io-l 0~5 0°C, mzftt. L<\t, 10-3 0°C{C^J£*S 

[0 0 2 1 ] 

#SgfBtf>5, 5' -lf-lH-fh7!/-;i/v7>^-fAS (BHT- 2N 

h 3 ) ^lit-tt, tufH^; do) icj^ufciifcy, #=ifif;i/£M >y # 

ri/>yh*^tK7i/'K (OAH) p H = 4 - 6 <Z>ligH£2KiS?Rlcaifl¥gL 3E 

mst-r v u ?A7Ki§$c£»u r^K-ft, fl&a&BHSjSJ&fcff^ ^£tc £ y, 1 

H - f b 7 V - ;i/ 7 ^ ;i/ A ^ ^ f V 7 ^ 7 >y K t K 5 i? K (TFAH) ^5fei* 
JgiC^MMlTS^fc <fc IK y^Rfc, 1H 
—f- h^v^-;i/7*;i/A>f ^t-V y * 7i/>y K^s? K (tfah) #5, 5 
' -h'-lH-fh^^-il/ (BHT) izmWkZftZ, 7fcfC, 5, 5' -fcf-1 
H-^f K^v-;l (B HT) ScSSSlCTk^fl:-*- h U ? A*?§?SS:*n;*., 5, 5' 
-fcf- 1 H-t- h U >7A^ (BHT • 2 N a) ICgE&L, ^^JS 

MOD^j 1 / 2 &fl:7>^-?AXli&ffc7>^-#A7Ki8?£i:jRJ& 
i:lC«k*J, ^^fS 5, 5' -tf- 1 H-t- h^^-^^T^^E-^A 
t& (BHT - 2 nh 3 ) LtlrffilK Sti*. jffiiS, ^SH^OJitf) 

& £> ^Bftte^T T* li, 3r if ;i/ i/^^fV7^7i/'V K ^' K ( O 

AH) (DfrMJxfotfm9il<. Bffi^t^o, 5' -1^-lH-f h5!/^^7 
>^n>7Ai& (BHT - 2 N H 3 ) <Z)lBWi, *g«>T{£fr o fc 0 
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[0 0 2 2] 

1) **-*f)lV<i ^-t-'y >y ^7 i/y Ki/'t K (O A H) (KitXglCfc^ 

L£Mft<Z>i^y>, X™SS4 6 - 7 5 6 5#, 4 7 - 3 8 9 0 0 -f^fgfB 
K^^>Z\h\z J;ot« if ;i/ £/ -f ^ Y v*77i/v K t: K ^ K ( O A H) 
[0 0 2 3] 

S^^f^L^ 0 ffc&^bjfcli, ^KftJ ti Vy / V i/~f y = 2 J: *J & A" ^ < , 5 
UT. iftlz%ftL<l$, 2. 5-3. 5ffe5 0 ^K^u t: K ^ > / S/ y 

> = 2 (mmm) Tfii, M^s^*«ica<, lw^i-j/t;?* 

W^r^^Ti/yKt^^K (CFAH) *fg[##8#-*.&fca&, 

ttow;bj;>f ^rj/„ K^t i?7j?K (oah) Zffi&tLTftM 

^yK^fciK^K (OAH) 5:f5^i:(igitl,ofc a 
[0 0 2 4] 

Jxl^m^lt. n-^n/ty iso-^n/w 

[0 0 2 5] 

'JisTymm. 2~3 0W, : - 1 0-5 0°C, *#fC 

£?£L<fj\ t^ff ;i/i;>f 5 f-f 7 f 7i/«; t i; K (OAH) 

[0 0 2 6] 

7 J ~7 a- Jl A J ^ t-' f y V 7 y v KtK^y'K (CFAH) =b ? 
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O A H ) iCfi^tl^r^CioT, 1 -Vy J 7*)12*4 *-r-f V >7 y is V K 
tF7i/'F (C F A H) tfffi'PL. XtJ V V y is V V 

K (OAH) tfm*LT^<M^ZWm-Z:£Z> a fit, l-i/T77*M>f 
^f-f'^ri/yFt ^ h* (CFAH) ^ l %J^T (Sfti'n? h ^5 7 

[0 0 2 7 ] 

if;i/SM ^f-V vtyi/v F^ti F^K (OAH) Sr^S't^iS. 
ftStfOt^rf ? 7 F^'t F5 ^ K (OAH) 

[0 0 2 8 ] 

2) 5, 5' -tf-lH-fh^^-^^r^^-^AS (BHT - 2NH g 
) ©ggiiXiglcfc^T, #H L/ 1 ^" ^r+fJl is 4 ■< v 9 y isy F ti F 5 ^ F 
(OAH) £zMc!Bi83-tf, 10 D CJ^T^^T\ if^Ml^£^«M]b 

, ^jsmcd p h = 4 ~ 6 izmm-ts. m^mm*. o-cmm^w^ mmmi- 

f F 7 - ;i; 7 ^ ;v A ^ ^ fV -y ^ 7 >v F t K 7 F (tfah) tfi 

fiKb. >t:j; U, 5, 5' -tf- 1 H-f F7'/-A' ( B 

ht) (D&&^gktfJxfomtpiz%rm-?z> 0 mz, 5, 5' -t^-iH-^h^y 

-;b (BHT) £^frH£e»c, Tfcgftfl;-*- F U *A#i§?£&fllIx., 5, 5' -tf 
-lH-fh^l/-;!/ (BHT) ^5, 5' - t - 1 H-f F5 V'-;^> F U 
(BHT • 2Na) iCfll, 5, 5' -f - 1 H-f F7!/-;i/i>'t F 
U^AiS (BHT - 2Na) KfaWLO) 1 / 2 £r@$§ U j&H&ttJ&T, i^tT>^ 
-^7A7K^M$:riT1--5r ilfCi: U, 5, 5' - 1 H --f- h ^ V-;i/S?T > 
^-7^^ (BHT - 2 N H 3 ) h LT«-t3 

[0 0 2 9 ] 
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*3fif;i/SM v 971/ v K^fc K^S>' K ( O A H ) ^WMCMJf 

•5g»M-£W> P K a = 3 5 ©St, 3m ^n«>| 1 * 9 Z yWt 

ft-^^^^-^^VL/^-r * t-v >y^r^>7 K^'t K^s?K ( o a h ) um^wmz. 

^iPi-S^^lCct »J, KfL^jSttRStlCilfTU 8 0 %C7),^HX^T- 5, 5' 

- tr- i h-t- h ^v-)\;Vry^ — ij z>tg (bht • 2 n h 3 ) r 
i;tK7i;K (oah) o^ssis^i. 5, 5' -tr- 1 H--T- h^y- 

;i/i/T >^-?At& (BHT - 2NH 3 ) <Z>lK3Sliffi#>T{£<, ,1$ 2 0 % tC £~ 
[0 0 3 0] 

t Wl/ i/V 5 r 7 ^ 7 K F7 i; K (OAH) (A) ^fc*J, 
^©^Bftftft^ (B) , fgith'J^A (C) , *^fb^hU^A (D) , 
i^fbT >^E-^A (E) ©H/Stfcj&^Htte, (A) : (B) : (C) : (D) 
: (E) =1:2 — 4: 2 — 4: 2 — 3. 5:2 — 3. 5T?&*;, #JC«?£L< 
(A) : (B) : (C) : (D) : (E) =1 : 2 — 2. 5:2 — 2. 4: 
2 ~3 : 2~3T-*5. 

J/fK^h*7^K (OAH) ^^X^CDTKfnH F^^>, &tf5, 5' -tf- 
lH-fh7 , ;-,'l'^7>?-'?^ (BHT - 2NH 3 ) <T)W&XM <DmM'\i 

[0 0 3 1 ] 

7i^K (OAH) <0##&£Uffil«Jrfefc^i&jaT, #IC#£L<M:, 10'CHTT' 
& £ . 5*- ¥ *f)l V A S v >7 7 V v K i/'t F5 ^ K ( O 

AH) liig#U *&-*?§?RlCfcS a fcfc, MTK^McT) p H{i4 6 T-feS. 
[0 0 3 2] 
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T-,^J 1 ^fP^T*#ML, 4 0~5 0°CT- 1 ~5B$r^>S^$-t±-5^^(Cj; »J , 7 i/ F 

5^F (TFAH) Em##£jEi£U JSlCSfSSr^S-arSZliilC J: »J, t£TO 
ft£5, 5' 1 H-fh7y-;b (BHT) C^ifS. 

fclfcCDWiT-RM, t f ;b ^ ^ fV >y ^ 7 i/ 'y F 1 F 7 F (o 

AH) ^ ?> 1 H - f h 7 !/-^/7 *M-f 5 f »; ^ 7 i/ y Kt K5 J/ h* ( T F 
AH) SiflL, 5, 5' -k'-lH-rf7 v ;-;i/ ( B II T) /\<©|gg|(i, W. 

v i/v Ft F^ ^ F (TFAH) #\ l %j^T D7^*77-f-| 

#ClC, *gMfc^ F U ^AtK?M£:> 2 0~8 0°CT^tJx.> 1 ~ 2 B^f^iS £ -fr 
S3i:fCj:»J5, 5' -bf- 1 H-^h^y-;u (BHT) 5, 5' -tf- 

1 H-t- h^^J-)VV-f- h U ?Ai& (BHT - 2Na) Ml, ^jRJC5?S<3D*«J 
1 /2££iR*B-f £■ 

SfC M7>^-^A7K?§$C£ngT^4 0-8 0°C, 3 0 #Ti8T U 
5. 5' H-fh^^-^i/'th'J^At (BHT • 2Na) i:M7 

^AiKDSi^tC «fc §61l%(7)5, 5' -tf'-lH-fh7^-iVi/'7> 
^-^^ (BHT • 2NH 3 ) *Wm&<b&&1&M s h LTffm^itS. 

SS^s7{^ £d> $r , O^o C [^.(^£1! L , bb jj~ >. Tfc or ^ 1*2 ;£H § 1 ^ IZ 
J:*;, 5, 5' -t'-lH-rh7V , -;bi/7>^-^Alg (BHT - 2NH 3 

) & 8 o %(Di&mrmz> 

[0 0 3 3 ] 

#5§iE{cj:*Wi, TKIn t: Y?"? Vy t. V i/ 7 > £ £LT. femmz**? 
f;^M^rV777i/7 Fvt F7i?F (OAH) M U Tt^f-ifJl 

^TV^7i/-yK^tF7^'F (OAH) £3§8M£>fc?§ 7 K-ft 

s/'T^-^Aife (bht- 2nh 3 ) #rm*s.fi&. mm. ftm-t&ii^^mto 
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iyyy^-^J^m. (B HT • 2 NH 3) § Z. £ #T' £ § n 

BP*>, *^ttT*#>5tf:*r-tf;bSM S -r-r y * 7i/-y K^t ^ K (OAH) 

&m<D (m-CO) M^T*. @^J#JC7)5, 5' -t-iH-fh^y-^ 
(B HT • 2 NH 3 ) {CMS £f&)l - h # nJfgiC&o Ac 

[0 0 3 4 ] 

fcfc, 5, 5' -tl'-lH-fh^!/-;!/ (BHT) , lH-f h7^7 
^;i/^^^f^v^7i/>yFtF7^F (TFAH) cW#, l-J/7/7*;i/ 
A-T S 7^ vtr*/ v KtF7i?K (C F A H) , *-3f-»F ;b SM ^ -r Y v V T i/ 
7F^'tF7i/'F (OAH) &t>*T i/ ft*!! li V UT b V 1 ? 7 4 - (HPL 

c) T\ isTyik7km, wy5/7>fflMimi'n7f«^77^ - ( 

GC) tlTot„ 5, 5' -^'-lH-fh7V'-;b^7>^-'7AS (BHT 
• 2NH 3 ) (D^mt. HC10 4 »^tfSft^n7h^77-f-t#tf)fe. 
[0 0 3 5] 

(Mil) >^>7> [NC-CN] 
99.5% CuSO. - H 9 0 12. 56g (0. 0 5 0 m o 1 ) , 78 
. 6% Fe 2 ( S O 4 ) 3 12. 76g (0. 0 2 5 m o 1 ) , 1 0 

0. 2 g £ 5 0 0 mL-7^*3lCtt&*ift^iga¥Lfc, 4 9. 9% HCNM 
$7-f- KMS : 5 2. 2-78. lg/hr. , 7^-Fffi: 3. 5 BfRSI, 
7 -{ - K^ftfifi : 2 1 7 . 9g (4. OOOmol), 34.6% H 9 0 2 
Tfc^M 7 -4 — b~mm : 3 9. 6 -8 6. 6 g / h r . , 7Y - KM : 4 B^, 
7>f - K-a-ffMM : 2 3 6. 8g (2. 409mol) £ gfj ^ C 7 -{ - K*°>^ 
Vn, CuS0 4 -Fe 2 (S0 4 ) 3 TK^JC 7 >T - KS1 : 6. 8~ 
14. 6 °C T? Y ~ Fife. 
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0>^*/T>&jg^ffiLfc„ £/SLfc^*/7>te, - 7 2 7 9 °CtcML7c?£ 

mm^yv y ^mco^i/rym 8 7. 3 7 g> smir^ : 8 4. o%, k 

J&WLS.S. : 4 5 4 . 2 2 g [11 U7.27. 3 2 g] , NaOH h 5 >y ^MA 
: 1 1 . 0 7 g iffln [CNi> (AgNOgt it. ) 0. 0085mol] T'fe 

8 7. 3 7 g £ - 1 5 ~- 2 0 *C T\ ^{b^-fct, - 5 0 °C {C 

ftfflLt-ftm^<nmmx?xtfy*ftT-m<k&izmLfe 0 vyryMm^-. so 

. 42g, ^ffc : 3. 47g, ^Cfb¥ii$^C J; £ n * : 3. 4 8gt*^o 

3Jtte&fflEK#^T'T?&*j, Silvy7> (^fi : 9 9. 9 9 % [GC] ) 

y'yyyi&m : 7 7. 3% 

ft moltt:HCN:H 2 0 2 :CuS0 4 :Fe 2 ( S O 4 ) 3 = 1 : 
0. 6:0. 0125:0. 0063 
[0 0 3 6] 

Tt-^-V Jli/J I -r Y >y ^ 7 >' >y KS/fc ^ K ( O A H ) <7)£-#c 
1 0 0 % 7K^n tF7y'>2 5. 0 4 g (0. 5 0 0mol) , MeOH 5 
6. 40g, AtfH 2 0 1 8. 7 9 g?:2 0 0ml£7)HoP77X3[;ftM 

[ffc&^ftMi 00. 2 3 g] , vyyyii. 57 g (o. 242 

m o 1 ) &, Dfc^&^jg : - 4 . 0~3. 5 °C, nK£j&*B£R3 : 2 B£R3 1 5 # 
i>'i/7>^At©S^Il 1 2. SOg?:. MS: 3. 5-25. 2'C, 

af^is : i mm. mizntw&m: 25. 2-19. 9°c > mf«r^: 
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mmW'fg: : Xir-yjlifJ ^ v V y V v Ki/'t K^v K (OAH) 28. 12 
%, l-i/T^tM'f^f^^ri'vKtK^^K (CFAH) 7 1. 5 

7%-e&ofe 0 ^icmr^iajs : i9. 9-7. 5°c, mrmm ismmfcizz 

LfrU OAH 8 6. 6 8 %, CFAH 13. 3 2%ffe'J> 

^ T\ 10 0 %7Kfn t K7i>'> 1 2. 55g(0. 251mol) , MeO 
H 2 8. 2 0 gl &t>'H 2 0 9. 5 5 g [ffi&^ft M 5 0 . 3 0 g] 
maUm : 13. 6-17. 8°C. MllSSffSJ : 2 0 7>T:3s#n L ^(D^L 1 

nsicHP LcftffiT-&i&<Dmft *mmL&tft>. mwum-. is. 3~n. 
9 °c mrmm 3 B^Mjfos-frfc. 

$&fitl& 1 B#fMf£ OAH 97. 02% CFAH 2. 98%(HPLC 
a r e a % ) 

^&Df£2B£fSIfl|j$ OAH 98. 42% CFAH 1. 58% 
3 B£|^flH¥ OAH 99. 18% CFAH 0. 82% 
jRfS0>*S7&. Mf5Ml6 1. 7 9 g £ 3°C£-eM, tfm^^$:^il> Me 
OH 50g«t, wet^S3 8. 0 6 g L K£ffc*B#T', ^ 

8^r^^> a n (oah> 27. 6 3 g ^it 0 

I + MeOHgt#ll 6 6. OOgt^of:. 

[>T^f ;i i;>f 5 r -f «y f 7 i/ 7 K «>' t K 7 K (oah) (Di&m. &tf$Hffte 

] 

Ml, O A H-g-S : HPLC 99. 44 %(area%), HCltit 
. 9 7. 5 9 % 

f#fi : 2 7. 59g (0. 2 3 2 m o 1 ) , tl K ^ ^" > 7> : 

( 0 . 4 6 4 m o 1 ) 
JR^S : 9 6 . 1 2% (NC-CN gif?) , tF7i^> EHK^ : 
6 1. 8 4 % 

OAH : 0 . 19 % 0 . 32g (0. 0 0 3 m o 1 ) , 
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t:K^v>£ s : (0. 2 6 9 mol) 
H iJymi&m : 3 5 . 8 3 % 
£-!f«:97. 2 4 %, -a-ff H K^^>0JIX¥ : 9 7. 6 7% 
[0 0 3 7] 

(H3&M2) if ■*?)]/ ^ -T-* Y i v^7i/-y K tF5 K (OAH) 

1 0 0 % TKfn tF7i/>7 5. 1 1 g ( 1 . 500mol),MeOH 1 
69. 1 lg, M'H 2 0 5 6. 3 4 g§:5OOnil(Z)0oP77Xzii:ttii 
* [ttii-H-ff II 3 0 0. 6 5 g] , #£fff£, yj/7> 2 6. 09g (0. 50 
1 mo 1 ) Bfc : - 0. 4 — 3. 5°C, itft £ j& # B£ fig : 2 TO 2 5 

^$/7>3SA&0)jKJGS?£3 2 6. 7 4 g MWUm. : 3 . 5-26. 5°C, 
im J?fCj*f#?S^ : 2 6. 5-21. 6 °C (M) > *#B£I?3 : 
4 TOMfS2-fr£ 0 HPLCMlCfc'J 1 f^r^iC,S/S(Ait?T^£ML£ 0 
0 ^pfSat^ OAH 41.06% 

CFAH 5 8. 5 3% (HPLC a r e a %) 
W^M&immmW OAH 69. 46% CFAH 29. 63 % 
&fia& 2 mmtftW OAH 87. 84 % CFAH 11. 22% 
WiMWl 3 mmWlW OAH 94. 53 % CFAH 4. 85% 
^&Df£ 4 B| f^M F£ OAH 97.43 % CFAH 1.98% 
5 B#59J*# OAH 98. 64 % CFAH 0. 82% 

fcrnnmrgk. ixfoms 2 6. 30gH. ltitm tfm^a$:^st, 

MeOHSl. 5g^U we t*gl7 3. 0 0 g £ L fc- JC^fS^SS 

t-, ^s, 8 toi^^ eMsis a H B (oah) 5 8. i6g^nf ;o 

^tfl + MeOHj5tM2 9 5. 9 6 gf»ofe. 
t**r*fJl V4 v irVv K 1 K7 V K (OAH) ©JR^ ffi 

] 

O A H^M : HPLC 9 9. 5 5 % ( a r e a %) , HCltit. 
9 8. 7 6 % 

: 58. 1 6 g (0. 4 9 5 m o 1 ) , tF7i?>^: 
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( 0 . 9 8 9 m o 1 ) 
I&^:9 8. 6 5% (NC-CNS$) , \L K ^ V > HJW : 
6 5. 9 3 % 

SM + Me O Hgfcfti 

O A H^fi :0. 22% 0. 65g (0. 0 0 6mol) , 

: ( 0 . 5 0 4 m o 1 ) 
t F^i/>[UIK* : 3 3 . 6 1 % 
-£ftM : 9 9 . 7 6 %, tl ^XUJR^ : 9 9. 5 4 % 

[0 0 3 8 ] 

CMti&ms) ^^^^^f^^ri/'yF^tF7i/"K (O A H) 

1 0 0 % TKfnt K5^>7 5. llg (1. 5 0 0mol), MeOH 1 
6 9. 3 2 g, MH z O 5 6. 4 2 g & 5 0 0 m 1 COEHo P 7 5 ^ =1 fCffcii 
* [ft^^-ffM*3 0 0. 8 5 g] , #£JJf£, ^>>T> 2 5. 9 1 g (0. 4 9 
8 m o 1 ) QKg&frUlg. : 2 4 . 9 — 2 7. 7 °C , llfc^ii*^^ : 2 B£|gf 4 
5 Vi/T>mA&.<DS.l&m3 2 6. 7 6 g itff-SS : 2 7 

. 4-25. 0"C, Jf : imm. niZfitWUm : 2 5 . 0-18. 9 "C, 

Jtf»H3 : 3 imKJC&Sltfco H P L C##T K £ »; 1 f^l^CH^O^?^ £ 

»m 0 ETOJilf OAH 82. 89% CFAH16. 52% (H PLC 

area %) 

^2f[|f£ 1 8$?m\MW OAH 9 2. 7 6 % C F A H 6 . 1 2 % 

8sij[]f£ 2 OAH 9 5.6 8% C F A H 3.64% 

mm 3 mmmw oah 97.98% cfah 1. 38% 

4 B£H3JBf£ OAH 99.09 % CFAH 0.28% 
fclfc<Dm~T&* HJSM3 2 6 . 5 9 g&2. 0 °C * #Tffi*§iSI 
MeOH4 9. 7g»t, wet^6 9. 4 6 g L K£3fcBiS§ 

8f^r B m^> a^^n (oah) 5 6. 1 i gzmr~» 

ftmftWL + Me OHM2 9 7. 2 2 gt^ofe„ 

4f if;b ^W^fY-^Ty'v K v t h*7 v K (OAH) 0>iR^, &tf2Nft ffl 
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ffi^HB O A H-^S : H P L C 9 9 . 4 8% ( a r e a %) , 

HCltit. 99. 70 % 
: 56. 1 7 g (0. 4 8 2 m o 1 ) , 
t K 5 V yft : ( 0 . 9 6 5 m o 1 ) 
JK^3:9 6. 8 5 % (NC-CNii) , 
M h*9 5/' > HI« : 6 4 . 2 8 % 

fti + Me OHffi^ 

O A H : 0 . 2 1 % 0 . 62g (0. 0 0 5 m o 1 ) , 

tF7^: (0. 5 0 6 mol) 
t ^>HHK^ : 3 3 . 6 9 % 
^tf-JK3S : 9 7. 9 3%, -a-fft: K9^>®lR^ : 9 7. 9 7% 
[0 0 3 9] 

Ubf^Mi) >f 3f if ;i/ V 4 K't 4 v 9 ~? V v K ^ t K5 V K ( O A H) tf)-£rfi£ [ 

10 0 %>*fnn F7^'> 5 0. 06g (1. OOOmol) > EtOH 50 
. 0 g, JktfH 2 0 50. 0g£300ml IZOiihfa [ffciA 

ftS* 1 5 0. 0 6 g ] , #SP8L VisyyZ 6. 0 2 g (0. 500mol 
) -4. 0~4. 2°C, nfc£&#Bfl§[ : lHri3 0^^ 

v > t >#a^cdhjs^ £ , mw&m : - 3 . 7-4. 2r. mwm® 2m 

mmW^i. #rffiMHr£#IL 20%EtOH 28. Og -CSfcfrU wet Mh h h 

4 i. 2g&iMiLfc. ^s^ssr-, ^m, ^mmnm^ ma&n^u^ ( 

OAH) 2 7. OgJIL fcfc* ^iil+EtOH'MIl 26. 4gfl) 

1* 3f if ;i/ i?j v 9y y v K^'t F7^'F (OAH) co Jlx^% ##Hi 

] 

O AH^i : H P L C 9 8 . 4 7 % ( a r e a %) , 
HCltit. 95. 58 % 
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IK^ : 4 4 . 4 % (TK^Pt: ) 

[0 0 4 0] 

(»J4) 5, 5' -kf- 1 H-fh7l/-il/i/7> : E-'i'AS [ B H T ■ 2 
N H g 1 Vy^tft 

9 8. 7 6 %>r3f if ;u ^^f^f'y?? S/ y K ^ n s; K (HJIsfll 2 ) ( o 

AH) 11. 76g (0. lOOmol) , H 2° 1 0 0 • 1 3 g £ 5 0 0 m 
l^^XntCttiA^, X7'J-tlT> 5°C&C#£PU 9 9. 0%til3. 3 
4g (0. 2 2 0mol)/H 2 O 13. 52 gM^**^*:* ITSS : - 
3. 8-5. 6°C, ftlT TO : 5#T*i8Tl>fe a g£?WRC#Vx O A H3£J|#?g 

#ClC 9 8 . 5%NaN0 2 15. 4 5 g (0. 2 2 0mol) /HgO 3 
1. 9 4g$r, MS: "6. 1-4. 4 1C, i8TB#IS : 3 5 #T?i»T U fc. 

mri&, fxfoum-.-s. 3-17. or, fxitmm ■. 3^m3 o^-jxiz^^t=. 

. fHWftl&ti&Bk-t&fcfo. H 2 0 3 1. 9 4 gfciiflDLfc. 

-££>^ 3 0. 2 4%NaOH^$2 9. 14g (0. 2 2 0 m o 1 ) 
ITiUS: 1 6. 7-2 0. 1 °C , iT^f^ : 1 5 #T*i«T U 5, 5* -tf- 
lH-f h7!/-;^5, 5' -tf- 1 H--r h^!/-;i/^-7- h U ^AJ^fC^#| 

6 5°ClC#iSU 99. 0% NH 4 C1 11. 89g(0. 
220mol)/H 2 O 31. 70g&, flST^S : 6 4. 5 — 64. 6°C, 
?STB£fS! : 1 5#T'i8TU 5, 5' - \Z - 1 H - -r K ^ V- )l V^- V V V 

[ B H T • 2 N a ] £ N H 4 C 1 CO^J^tC J; U , 5, 5' -bT-lH-fh7!/ 
— )l i/ T y — V l±i§L [BHT • 2NH 3 ] Sr^sScLfe,, 

NH 4 ClMiTt, S)S$3 0 7. 02g£r > 6. 5 °C * T*#£P, ff ffl 
*SiHS:#!l, H 2 0 5 0. 5 g-e-^ffU, wet 5, 5' -tT-lH-f b5 
V'-;bi/7>^-'5AS [BHT • 2NH 3 ] 18. 5 8 g fc^SILfc., IfoHM 
£ : 5 0°C, fgggl$|gf : 6 B#W, H£t£*£S& "effort* S Z. t IC J: U , 5, 5* - 
lH-f h ^ y-;i/^T>^-^7 Ai^ [BHT - 2 N H ^ ] 10. 6 1 g ( 

n&w*) *mt~° ft&mwL+mfrWLiiitut. 335. 2 4g-e&o£ Q 
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ttiA mo lit:OAH:AcOH:NaN0 2 : N aOH : NH 4 C 1 = 1. 
0:2. 2:2. 2:2. 2:2. 2 

[5, 5' t'-lH-fh7V-^i/7>€-')Al [BHT- 2NH 3 ] fflJ|X 
ffigHrOT : O AHi? : 6 1 . 6 % 

MI&MtfttirU : HC10 4 tit. : 9 9. 85 %, HPLC: 96. 

5 8 % (area %) 

(ftmwm+mm ebht-2nh 3 ] : o. 74wt%, 2. 48 

g (0. 0 1 4 m o 1 ) 

£-tt [bht • 2nh 3 ] urn cm^^+mm+mm) :oahi$76. 0% 

[0 0 4 1 ] 

(*I«(5) 5, 5' -^-lH-fb7^/-;i/^7>^-^At [BHT • 2 
N H g ] 

9 8.7 6%>f3?if;i/SM v9Tl/v K^t: K^^'F (HS6M2) (o 

AH) 11. 76g (0. 1 0 0 m o 1 ) , HgO 150. lg^ 5 0 0 ml 

^v^ntCttiA^, X7'J-tlT> 0°CfC?££PU 9 9. 0°/o@t|12. 13 

g (0. 2 0 0mol) /H 2 0 12. 05 g iBTl&g! : - 4 

. 7-3. 3°C, ^T^W : lB#fW-»Tb£ 0 &C# ^ O A H*SiH#?g 

#ClC, 98. 5%NaN0 2 15. 41g (0. 2 2 0mol) /HgO 
3 0. 0 7 gL STi&Jt : - 4 . 4 - 1 . 0 °C , igTB#IS : 1 Bf filT-rigT L f- 
. iftTSL SfSfig: - 4. 8-22. 7°C, : 1 B?f^ 

: 2 3. 7-2 4. O'C, JxlZ^m : 5B£r^/££i±fe = 

60 ft, 3 0. 2 4 % N a O H tK^M 27. 92g (0. 2 1 1 m o 1 ) £ 
, HTM : 7 0. 3 - 7 0. 8°C, ITtfl : 2 5^T*iTLfe. 

NaOH*}§Sim &Jtfe££S$E£ 7 oriClMSU SJC&i&g : 6 8. 4 
— 7 0. 8°C, 5LJfc\&\§[ : 2mffifoJ&£-&* 5, 5' -f - 1 H-f 
£5, 5' -tf- 1 H--r h7V*-;byf h U >7AJ&tC«Ufe 0 

99. 0% N H 4 C 1 12. 43g (0. 2 3 0 mo 1) /H^ 33 
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. 5 9 g tKTS&S : 7 0. 3-7 0. 5°C, fiHTB?FfSJ : 2 O^T'iTl, 5 
, 5' -tf- 1 H-t" h^/-;i/S^ h U >?A^ [B HT • 2Na] £NH 4 C 

1 COHJGSICJ: >J» 5, 5' -t-lH-fh^y-^i/'T^^-^AS [BHT 

• 2 N H 3 ] 

NH 4 Cl*Mim Sfti3 0 1. 02g£, 10. 3 °C * "CM, tf 
ffl*SH&#8li, H 2 0 5 0. 4 gt»L wet 5, 5' -f-lH-fh 
^y-;b^T>^-^Ai^ [BHT • 2NH 3 ] 19. 8 0 g fc^jjULfco 
^ : 5 0°C, f£g|l#|§[: 6 B£fgU S d £ iZ «fc »J 5 , 5' - 

— 1 H — -r - V — )]/¥7 ^^-^Ai [BHT-2NH 3 ] 10. 65g( 
^ItM + ^^ffte, 3 2 7. 9 1 gt'Sot. 

tt&m olJt:OAH:AcOH:NaN0 2 :NaOH:NH 4 Cl = l. 
0:2. 0:2. 2:2. 1:2. 3 

[5, 5' -If-lH-fh^y'-jl/^rvt-^Ail [BHT - 2NH 3 ] 0 

urn. M^mmi 

ffijjgfiiR^ : O A H^lp : 5 8 . 7 % 
ffi^tH^flrtfl : ^IHC 1 O 4 t i t . : 95. 15%, 
H P L C : 9 8 . 0 9 % ( a r e a %) 
(frMMWL+ffim 7>#ffS : [BHT-2NH 3 ] : 0 . 7 0 w t %, 2. 30 

g (0. 0 1 3 m o 1 ) 
£-ff [BHT • 2NH 3 ] !&m Offi*§H + «?K + Sfc?R) :OAHli72. 2% 
[0 0 4 2] 

(SI5feM6) 5, 5' -t-lH-fh7V'-;i/y7>€-'5Alg [BHT - 2 
NH 3 ] (D^m 

9 9. 7 ^rV>^7->7 K^n 2? K (Hi&feM 3 ) (OA 

H) 11. 65g (0. lOOmol), H 2 Q 100. 03g£300ml 
^^XHiCftjA^, X7'J- tIT 0 °C (C ?p-£ff L s 9 8. 5%NaNO z 16 
. 8 1 g (0. 24 0mol)/H 2 O 30. 0 0 g^, riSTiSJS : - 0. 1 
-0. 5°C, ^TB^I : 2 5^tiTLfc„ N a N O 2 ^jRiTS. jK/SSS 
:-0. 1-2 5. 6°C. M^t^ra : 1 B£fS, JxfoUfe : 2 3. 4 -2 5. 0 °C 
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, Jxfaftffi : 2 B£f§U HlCygJSiSjg : 4 8. 2-51. 1^ Jxl&Wffl : 4 ffipffl 
M^?RS:^£P^ 9 9. 0%mmi 4. 46g (0. 2 4 0 mol) / 

h 2 o i4. 5 o gm&ykmmz* mrum. 9 . 4 - 5 4 . 2°c, ?$T&m 
: 3 5^tiTbt 0 jkjs?R£>p m*. mmmrm (ph = s) fj^mwtmr^ 

m\ ^^l§^> *S.Hi8J5¥, Ml&WrffiU Jt&x^U-^M (pH = 

4) izmtLfc. mT'&. Sl^fiS : 25. 4-25. 6°C. MiSTO: 2^1 
, MiCMJ^^S: 50. 2-50. 9°C, ^^^^1 : 1 ^f^jEfS £ 

*-<Z>&, 3 0. 2 4%NaOH*j§SE2 7. 7 8g (0. 2 

1 0 mo 1 ) £, ftiTiSM : 31. 0-35. 3"C, figTTO : 7#T?iSTl/fc 
„ NaOH*MiTt, $>#tfe££&M£ 8 0°CfCimU fc^Um. : 7 9. 0 
-81. 2°C, jRJ&BffS : 2B#H^/&£-£, 5, 5' -fc'- 1 H-f hvV-^ 
&5, 5' lH-^h^ s J-JV¥1-hVV<Umz^mLfr 0 

99.0% NH 4 C1 12. 43g(0. 230mol)/H 2 O 33 
- 4 0 2$:, iSTMS! : 7 8. 7-8 0. 3 °C, ?iT^r^ : 1 OMTL, 5 
, 5' -tf- 1 H-"r b^ s J-)Wi- h V V [B HT • 2Na] i:NH 4 C 
l©S!StC«fc»;, 5, 5' -tf'-lH-rh^'y-^^T^^-^Ai [BHT 
• 2NH 3 ] ££-J&Lfeo 

NH 4 C1*MM, MJSI2 5 6. 4 8 g&, 0. 7X:£T'ftM. *fffi 
je^&^JSt, H 2 0 5 0. Ogf»U wet 5, 5' -^-lH-fh 
^ S J- )hVry=t~^ Um. [BHT - 2NH 3 ] 23. 0 I s^W-MLT-, %L>m. 

urn-. 5o°c, mmmm: 6t$fs, sMfo^sresg^-tsrincfcy, 5, 5* 

-^-lH-fh7!/-;i/'>'r> : E- , ?AI& [BHT • 2NH 3 ] 10. 54 g 

(ms&f&ft) ftmnwi+m&wi&tn*. 2 7 8. 7 0 gt'feot„ 

ftiimo lit: OAH: AcOH : N a N O £ : NaOH: N H 4 C 1 = 1 . 
0:2.4:2.4:2.1:2.3 

[5, 5' 1 H-^ h^ s J- )li/T y^ — V [B HT • 2 Nil 3] 

JpB^UlK^ : O A Hmm : 5 8 . 6 % 
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W&mfttftm. : H C 1 O 4 t i t . : 9 5. 64 %, HPLC: 95. 6 
1 % ( a r e a % ) 

mmmwL + mm) frmm [bht-2nh 3 ] : o . 87wt%2. 4 2 g 

( 0 . 0 1 4 m o 1 ) 
[BHT • 2NH 3 ] IR^ (ffiM^ + TO + :OAH»72. 6% 

[0 0 4 3] 

(mmmi) 5, 5' -tr- 1 h-^ h^^-jiyyy^-y&m. lb ht • 2 
nh 3 ] (Di^m 

9 9. 7 0 ;b y >r S t-* 4 v V T i/ v F s;tK5 1>" K (MMM 3 ) ( o 

AH) 5. 82g (0. 0 5 0 m o 1 ) , HgO 50. 0gS2 0 0ml77 
*3lCffc&#, ^^U-^3SST, lO'CCMU ^OW>iMft7. 81 
g (0. 060mol)/H 2 O 8. 90 gl^il^, iTSS : 1 1 °C 
> ^T^ra : 2#-ei»TLfc. r^CfC 9 8. 5%NaN0 2 8. 4 1 g (0. 1 
20mol)/H 2 O 15. 0g&, MS: -3. 8~2. 5°C, iBT^f 
m: 1 O^-iTlfc. ?ST^> ^iS^S : 3. 8—16. 8°C, M/STO : 1 
TO. MffciSS : 2 5. 1 -2 9. 1°C, : 3||S|30^ JgfC^J^ 

S:4 9. 8-5 0. 1 °C , MiS^^I : 5 ^mixlZ £ i±fe Q 

Sffrl^^b, 3 0. 2 4%NaOH«15. 87g(0. 1 
2 Omo 1) £, ITM : 3 9. 7-40. 3°C, figTETO : 1 3 #T?i8T L 
N a OH*i§?Si8Tl£, MMJ£« 8 0°C fC#tSU M/SMS : 7 9. 2 
— 80. 9 °C , jSfS^K : 2 B£f|ff Jg,cK $ 5 , 5 ' -tf-lH--5=-h^ \? - )l< 
£5, 5' -l^- 1 H-^h^-;i/S;^h U ?A£lCg£Sll,;k 0 

99. 0%NH 4 C1 7. 13g (0. 132mol)/H 2 0 19. 2 
6 g rST?SM : 7 1 . 6-7 2. 5 °C , tSTEM : 1 0 #T*i8T U 5, 5 
' -t:-lH-fh7!/-;i/i?th'J'JAg [BHT - 2Na] il N H 4 C 1 © 
M/StCfctK 5, 5' -^-lH-fh^y-Ai/'T^^-^AS [BHT - 2 
NH 3 ] 

N H 4 C 1 *?§?R?8T&, ^£P, ^m^Sr^gf, H 2 0 2 0. 

1 ST-^L, wet5, 5' -t'-lH-fh7 1 /-;^7> : E-'?A^ [B 



ft lift 2001-3047749 



#2000—083714 



H T • 2 N H 3 ] 12. 5 9 g £M L fc a : 5 0 °C, : 6 B$ 

is, n^&m^v&mt&^tizj: »j, 5, 5' ^-iH-fF7^i/7> 

-E- ^7A^ [B HT • 2 N H 3 ] 4. 1 8 g + SfctiMR^ft li, 

1 9 8. 7 8 gT-feofeo 

ft mo 1 it: OAH : Propionic anhydride : NaNO 
2 :NaOH:NH 4 Cl = l. 0:2. 4:2. 4:2. 4:2. 65 

[5, 5' -t'-iH-f b^v-jizfTy^—yum. [BHT ■ 2NH s ] <d 

urn. jkzfMfrm 

mUMiUm : O A Hli : 4 7 . 0 % 

ffl^Hri>#f fB : HC10 4 tit:95. 15% 

(^mnm+^m) frmu :bht-2nh 3 ] : i. oowti 1. 98 

g (0. 0 1 2 mo 1 ) 
£-ff [BHT • 2NH 3 ] i&m mUik + MWL + mm :OAHl$69. 9% 
[0 0 4 4] 

(»J8) 5, 5' -If- 1 H--T- h^^/-;i/^y>^-^AJ^ [B HT • 2 
N H 3 ] 

9 9. 7 0 %*-¥if ;i/i;>f ^ -j-V >^7i/ v Ki/'b £/" K (^MJ 3 ) (O 
AH) 2. 33g (0. 0 2 0 m o 1 ) , H 2 O 30. 0g^l00ml77 
^.zKCftji^, X^U-^^T, 9 9%t^>|6. 99g (0. 048mo 
1) fctfliSLfctf^, SSTMK : 12. 7 — 2 3. 0°C, ^T^W : 1 5i>fi 

T L 7c = 

#C {C, 9 8. 5 % N a N O 2 3 . 3 6 g ( 0 . 0 4 8 mol) /HgO 6 
• 0g£, 1TSS: 2 2. 2-2 7. 0°C, SST^K : lO^TiTLfe. ?8 
Tit. SJGSMS : 32. 2-37. 5t, S^Bf^l : 2 1^TO$tt„ 

-£<Z)f£, 3 0. 2 4 %N a OH7KM6. 35g (0. 048mol) ?ft 
TSS: 3 5. 6- 3 6. 1 °C , fiTTO : 3 #T*?8T L fc„ 

NaOH^Mim ^ifeM^M?: 8 0 °CtC#SL, SlSSI: 7 7. 7- 
7 9. 9°C, fxl^mm : ZmmixfZ^^:. 5, 5' -tr-HI-fh7!/-;i/$: 
5, 5' -tf- 1 H-5=- h^v'-;bi/^- h 'J ^Af&(cML£ 0 
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99. 0 % N H 4 C 1 2. 8 5 g (0. 053mol)/H 2 O 7. 70 
g&. mTU&:7 6. 4-7 6. 7'C, ^TtW : 2 0^>1?ITI. 5, 5' 
-l^'-lH-f Y^"J-)\yV± h U [ B H T • 2 N a] £: N H 4 C 1 (DBL 

/SlC<k*J, 5, 5' -t'-lH-f h7y-;bi/7>€-5AS [BHT- 2N 
H 3 ] 

N H 4 C 1 zKig?£i»Tf£, 0. 1°C^T-^£P, #rffiM B E It£#ft, H 

2 0 2 0. OgWL, wet 5, 5' - tf - 1 H - ■f- b *y VT > ^ 

[BHT-2NH 3 ] 6. 14 g £ « L fc„ : 5 0'C, 

^ra : 6^r H i, m^^tiT-^^-rsi^icj: »j 5, 5' -i^-iH-fh^y 

-;i/^7> : E- I 7Ai& [B HT • 2 N H 3 ] 2. 3 7 g £f#fe 0 #JSt©?R + Bfct£ 
?R^ltli, 7 7. 2 1 gtS)ofc 0 

ttiiAm olJt:OAH:Oct anoi c acid :NaN0 2 : N a O H 
: NH 4 C 1 = 1 . 0:2. 4:2. 4:2. 4:2. 65 
[5, 5 ' -^-lH-fh7V-Jl/^7>^-')At [BHT - 2NH 3 ] 

(D urn. %.&frffimi 

*B*g||lKS$5 : O A HS¥ : 5 1 . 9 % 

fflg&ftffiM : HC10 4 t it. : 7 5. 36%, HPLC: 88. 97 
% ( a r e a %) 

(.ftMftm + tfiWi) ftffiW. : [BHT-2NH 3 ] :0. 6 1 w t %, 0. 47 

g (0. 003mol) 
-£ff [BHT • 2 NH 3 ] JR^S («M H E Ir + S$t + $G$0 :OAHl?|6 5. 5% 
[0 0 4 5] 

(HS6M9) 5, 5' -K-lH-fh^^-^l/i/'T^^-^Ag [BHT - 2 
NH 3 ] <D&& 

9 9. 7 0 -tf;i/ S.fj v is v K V tF5 v K 3 ) (O 

AH) 2. 33g (0. 0 2 0 mo 1 ) . H 2 0 30. 0 g§100ml77 
X 3 IC 0 °C JC#£|JU 9 0 2 . 4 5 g (0. 0 

48raol) /H 2 0 8. 90 gM£-7M§?R£, iSTi&Jg : 0. 2-4. 3 °C 
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#C IC, 98. 5 % N a N O 2 3. 3 6 g (0. 048mol)/H 2 O 6 
. OgS, iTSS: -1. 2-1. 9°C, iTWfri: 4 5^T'iTbfe 0 mT 
fcmUm:-l. 5-2 5. 0°C, fcf&mffl: imm. JgfC£^SS:2 5 
. 0-28. 9°C, fcf&m&t : 2 B£H3£/S3 i*fc = 

^CDgL 3 0. 2 4 %N a OH7K?§^6. 35g (0. 048mol) £, fig 
T^S : 2 4. 5-2 8. 9°C, fiSTM : 3ftVmTLt=.o NaOH*?§il 

8 0*ClC#iSL, M^MS : 7 7. 6-8 0. 3°C, JxJZ%? 
ffl : 2 B£fSL!fcJSc?i2\ 5, 5' - tf- 1 H h ^ 5 , 5' -fcT-lH 

99. 0 % N H 4 C 1 2. 85g (0. 053mol)/H 2 O 7. 70 
ITIil: 7 9. 8-8 0. 81C, ITHIS : 2 0^t»TU 5, 5' 
-tf-lH-f h^V-Jli/± b U [ B H T • 2Na] tNH 4 Cl 

fStCfctJ. 5, 5' -If-lH-f N^y-^/^r^^-f AS [BHT • 2N 
H 3 ] £-£j£L£ 0 

N H 4 C 1 zR^MTit Sf5?SS:-0. 1TC*T*^*P, ff ffl*SH H 
2 0 2 0. Og»U wet 5, 5' — fcT — 1 H-fh7V f -Ai ? 7> 
^-^AS [BHT - 2NH 3 ] 5. lOg £i|igtL£ a : 5 0"C, $g 

«^rra : 6^fS, K^$£«SS^|g!liS^Sii:»CJ:»J, 5, 5* -f-lH-fb 
7y-il/y7>^-7Ai| [BHT - 2NH 3 ] 2. 3 8 g & Hfe 0 + 
Sfc^^fH*, 7 4. 2 7 gT?feofc. 

tt&m o 1 It : O A H : Formic acid :NaN0 2 : N a O H : N 
H 4 C 1 = 1 . 0:2. 4:2. 4:2. 4:2. 65 

[5, 5' -tf- 1 H--r h^vf-^T^-tfAiS [BHT • 2NH 3 ] 

m^MiW : O A H : 4 8 . 3 % 

fflSSH^flfte : -a-fi HC10 4 t it : 69. 91%, HPLC: 97. 1 
2 % (area %) 

(frMWM + mm ftlftm. • [BHT-2NHg] : 0. 4 0wt%, 0. 3 

Og (0. 002mol) 
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•£if [b ht • 2 nh 3 ] w mm^+nm+mm) ;oahi¥57. 0 

% 

[0 0 4 6 ] 

(HM 1 0 ) 5, 5* -t'-lH-fh^y-^i/'r^^-^^ [BHT' 
2NH 3 ] (D-a$, 

9 9. 7 0°M^fJl/^^fV '^7i/>v F^'t: K5i/'F (»J3) (O 
AH) 5. 82g (0. 0 5 0 mo 1 ) , H 2 O 50. 0g?:2 0 0 ml77 
*=r{Ctt&*, ^7'J-^1T> 0°Ctc;«U 9 8% <X.A,g?7. 8 4 g ( 
0. 040mol)/H 2 O 10. 0 g vM-r"TK?§^ £ , tlSTiS-K : - 2. 0 — 
- 1 . 4°C, iTSpfl : 2 OK'fllTlt. 

7& IC, 98. 5% N a N O g 8. 40g (0. 120mol) /H 2 0 
15. 0 g*. mTU&: 0. 1-4. 4TC, i»TB£IS : 3 0#T*i8TLfc. ?8 
fxfoUm : 1. 8-25. 0°C, JxfZ^m : lB#f!3 3 0£\ StCM^SS^ 
: 2 5. 5-2 7. 1 £JftB#|^ : 4 B?^ 3 0 3 

^ 0>&, 3 0. 2 4 % N a O HfrmWl 15. 87g (0. 1 2 0 m o 1 ) £ 
, tBTMS! : 2 8. 6-3 1. 5°C, ^T^HS : 5^lTlfe= NaOH*i 
MTgL £ 8 0°CtC#^U MfS^S : 7 7. 1 - 8 0. 7°C, R 

}Z,mM : 2 raMJS£i£> 5, 5' -tf-lH-fh7y-;^5, 5' - bf- 

9 9. 0 % N H 4 C 1 7. 13g(0. 132mol)/H 2 0 19.3 
Ogi iBTMJg : 7 8. 3 — 8 0. 0°C, iSTB^Rg : 2 0^T'ITl, 5, 5 
' - fcT- 1 H - -r N ^ V- ;i< h U ? [BHT- 2 N a ] tNH 4 Cl® 
SfSlCty, 5, 5' -^-lH-fh7 ( /-;^7> : E-OAS [BHT - 2 
NH 3 ] ££-J&L£ 0 

NH 4 ci*M»m fcj&mzo. 9°c*-e^£P, #rffi*§ii£#ML h 2 

O 5 0. Og»L« wet 5, 5' -t?-l H-f ^71/-^^?^- 
[B HT • 2 NH 3 ] 11. 4 8 g £ f.gf Lfc„ $g^jU^ : 5 0"C, 1&m 

mm = 6®?m. M^nmmv^m-r^z.mz i 5, 5' -t-iH-fF7 

V'-;i/i/'7> : E-'?AiS [BHT ■ 2NH 3 ] 5. 4 1 g &f|t 0 
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+ Sfc#&£!m, 17 1. 0 7 gt'ftof:. 
tfciA molit:OAH:Citric acid : NaN0 2 : NaOH : N 
H 4 C 1 = 1 . 0:2. 4:2. 4:2. 4:2. 64 

[5, 5' -tf- 1 H-^ h^y-;i^7>^-?Af& [BHT • 2NHg] 

ffiM H 1rM : O A HI? : 6 1 . 6 % 

ffiiSft^^f ffi : ^* HC10 4 tit. : 9 8. 07%, HPLC: 96. 
2 8 % (area %) 

(#s5IS?£ + «fc?£) ##fffi : [BHT-2NH 3 ] :0. 5 4 w t %, 0. 9 
3g (0. 005mol) 

-s-tt [b ht • 2 nh 3 ] ium (mu^+nm+mm) = oAHii72. 4 

% 

[0 0 4 7 ] 

(HSfeMll) 5, 5' — hi* — 1 H-fh^y-^l/^T^^-fAfi [BHT • 
2 NH 3 ] 

9 8. 7 6 3^;i^-f ^f-fffri/f K^t: V K (»M 2 ) (O 
AH) 5. 82g (0. 0 5 0 mol), HgO 50. 0 0 Oml 77 

*3lCttj&*, y^U-#UST> 0°CJ^TfC^£PL, 9 9. 7%gfg?7. 22g 
(0. 120mol) /H 2 0 7. 5 gl^MS:, ITfiS: -2. 6- 
3. 2°C, ftiTWI : lO^t'STU:. 

<*M, 9 8. 5 % N a N O 9 8 . 4 0 g ( 0 , 1 2 0 m o 1 ) / H 2 O 1 
0. OgS:, »TSS: -4. 1--0. 2 "C, iSTB#fg! : 4 0 #T'i8T L tc B 
iTt, S*5MS:-3. 3-2 0. 7°C, fcl&mm : 1 JSlCjSJGSiS/K : 

2 4. 2-2 4. 6°C, M^Bf IS : 2l^|g|SJSSf 

■£0>|fe, 3 0. 2 4 %NaOHzKM2 0. 41g (0. 123mol) 
iTM: 2 5. 8-31. 2°C, igTt$P4l : 1 0 #T*?8T Lfc. NaOH*^ 
MMT^, 8 0°CfC#^L, SS'fiS : 77. 2-77. 6 °C , R 

fcmm : 2 5, 5' -^-lH-fh7^-^?:5, 5' -hf- 

ih-t h U ^ At&tc^mLfe, 
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fcizm. fcmm 102. 7 2 g <nm i / 2A%mi±TmmLxm^ti f~mm%. 

47. 2 7 giC, 99. 0% NH 4 C1 9. 1 5 g (0. 169mol 
) /H 2 0 24. 7 8 g^ fSTM-S : 7 7 . 4 -7 8. 9 °C, VST^ : 3 
0#"CiiSTL£. 5, 5' -t-lH-fh7 4 ;-;b^th'J7AS [BHT • 
2Na] £N H 4 C 1 (DfcJ&lZ «fc 5, 5' - - 1 H - t" h ^ V- ;b i? T > 
?Ai£ [BHT - 2 N H 3 ] $:^bt 0 
N H 4 C 1 *iS?£}ST^ 4°C^-e^£P, ffim^MiZfiM. h 2 

O 2 0. 5gTf^U wet 5, 5' — fcf — 1 H-f h7 V-Zl/^'T^^- 

[BHT - 2NH 3 ] 13. 35 g£»L£ 0 KiHi&S : 5 0°C, 
M : 6 B$fg, JCS&^T'f&^S^fclCj: y, 5, 5' -f-lH-f h7 
^/-il/^y^^-^AS [BHT - 2NH 3 ] 6. 8 7 g ($>ft£0 £#fc 0 7} 
§t«-^ + ^?R^ffii, 8 8. 6 7 g-e&ofc„ 

tt&m o lit:OAH:AcOH:NaN0 2 :NaOH:NH 4 Cl = l. 
0:2. 4:2. 4:3. 0:3. 4 

[5, 5' -^-lH-fh^V-^yrv^-^Alg [BHT - 2NH 3 ] © 
ffij^HlRsfS : O A Hl$ : 7 6 . 4 % 

filSSMi:MHC10 4 t i t. : 9 3. 28%, HPLC: 95. 64 
% (area %) 

(#ilt«M + M) ##fffi : [BHT-2NH 3 ] :0. 4 0 w t %, 0. 35 
g ( 0 . 0 0 2 m o 1 ) 
Mf [BHT • 2NH 3 ] SUm (ffl&Mt + nWL + tfrWL) : OAHi$8 0. 4% 
[0 0 4 8 ] 

5, 5' -tf- 1 H-fb7!/-Jb^7>^-^^S [BHT • 

2 N H 3 ] 

9 9. 2 0 %^-^r+P;i/i/^ 5. T-'-f V K ^ fcl ^ F (OAH) 11. 

7 1 g (0. lOOmol), H 2 0 100. 0 g £ 3 0 0 m 1 7 ^ X 3 fC{fc 
^^U-^JUT, 0°C (C?££PU 9 9. 7% »Sl4. 44 g (0. 2 
40mol)/H 2 O 15. 0 g?g^?§?R$:, ?8T?SS : 0. 4 ~ 3 . 0 °C 
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#ClC, 98. 5 % N a N O g 16. 8 1 g (0. 240mol)/H 2 O 

3 0. o g mrum - 1 . 5-2. 3°c, agrtw : 1 wmi o^x-m 

TLt„ iTt« BLJ&Um-.-l. 0-27. 2°C, MfS^ffS : 1 ftffl. JxfoU 
Jg:2 4. 2-2 5. 7 °C, fcfoftffl : 2 B$P*1, 3glC£jSMS : 5 0 . 1-5 0 

-£(D y &, 3 0. 2 4%NaOH*M3 1. 75g (0. 240mol) £ % 
fiSTM^ : 15. 3-19. 2°C, iBTB3fff3 : lO^TiTbfc. NaOH*^ 
?fc?ST#L 8 0°C&C#^U SlS^I: 80. 0-82. 7°C, 

fomm : 2 BfrPaSUSS-tf, 5, 5' -h'-lH-fh7^H, 5' -fcf- 
1 H--T- y-;i/i^ h U ^AJ^tC^mLfe 0 

m^?S2 1 7. 8 7 g<Dffii/2mzm&-FmmisTnbtifcmmfc 

f&fa 102. 8 2 g {C. 99. 0% NH 4 C1 14. 26g (0. 264m 
o 1 ) /H 2 0 3 8. 6 0 g TigT^ : 7 9. 0 — 81. 6°C, SST^P^ 
: 2 0#T*i8TLfe, 5, 5' - fcf- 1 H -^r h ^ "J~)VV-T h U ? [ B H 

T • 2 N a] £NH 4 C 1 (Z)&JSfC «fc »J , 5, 5' - tf - 1 H - h ^ ^ V 

ry^-v^m. [bht • 2nh 3 ] z&mhfc* 
NH 4 ci«im fcmmzo. srt^m mm.!!^^ h 2 

O 4 0. OgfSfc^U wet 5, 5' - tf- 1 H h ^ V-JWT 
?Af& [BHT-2NH 3 ] 40. 07g &JML£ 0 Sfcfiliag : 5 0°C, $g<gg 

^p H i: 6 mm* nQ&m&T'&M-tzz.tuzj: *j 5, 5' -tr-iH-^h^y 

-;^7>^-^At [BHT ■ 2NH 3 ] 16. 3 8g G£Jtfi) ^%fz.„ ft 
Mmffi. + tfcftWL&if&. 1 5 5. 8 9gT*&ofc. 

ffcii molifc:OAH:AcOH:NaN0 2 :NaOH:NH 4 Cl = l. 
0:2. 4:2. 4:3. 0:2. 6 

[5, 5' -If-lH-f h7 > ;-;i/^7> : e- , 5At [BHT - 2NHj] 

fflMtSM : O A H » : 8 1 . 7 % 

ffllSfHr^flffll : la" * HC10 4 t it. : 8 5. 83 %, HPLC: 92. 
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9 7% ( a r e a % ) 

(ftMmm + VbWL) fttirife: [BHT-2NH 3 ] : 0. 6 0 w t %, 

0. 3 5 g (0. 006mol) 
^ft [BHT • 2NH 3 ] IR^ (IIS H H H + #i + M) :OAHl¥8 7. 1 

% 

[0 0 4 9] 

(JMM2) 5, 5' -^-lH-fb^V'-^^y^^-yAt [BHT • 2 

nh 3 ] i^cm^m 

9 3. 0 4 fl/V 4 ^ -rY v V 7 i/ V K^H ^ F (OAH) 10. 

Olg (0. 0 8 0mol) , H 2° 2 0 0 • 7 8 g ?: 5 0 0 m 1 77XniC 
ftii*, X^U-ftfllT* 1 0°C &C#£0U 60%HNO 3 26. 6g (0. 
2 5 2mol)/H 2 0 2 6. 6 g ^-£tR?§?£ iTM : 9 . 2—11. 
2°C, ITTO : 1 0 3"T?ii&TLfc. 

#ClC, 99. 9%AgN0 3 25. 7g (0. 1 5 1 m o 1 ) 
:-0. 3-0. 7"C, »Sp^: 1 0^i)[ixt„ f^)tNaN0 2 11. 
8g (0. 168mol)/H 2 0 100. 1 g iTSfi : - 3. 

1 — o. 4°c, ^r^ns : io^i8Ti/t mr%t. -3. 8- 

2 3. 0°C, Rl&mfgl : 3 ^raS/S3i±, &J«3 9 9 . 6 8 g*>?>*fffibfe5 
, 5' - bf- 1 H-^- h9Vf-;b«RiS&afciSi-5i£lC «fc U> wet 5, 5' - 
tf-lH-fb7y-M^5 2. 4 5g£iML£ 0 

w e t 5 , 5 ' -hf-lH-fh5 \7 — ^l/^B*fe 52. 4 5 g, HoO 100 
. 20g^ 2 0 0 ml77^3 lCffc&#k X ^ 'J -ftJST* Na 2 S-9H 2 0 
18. 4g (0. 077mol) £, gsMS : 4 5-4 8 °C, »B$W : 1 
5^T**0Afe= JglCJSJGSi&S : 5 0~5 2°C, : 1 US ISIJK Mfe 

X ^ U 170. 5 1gfr£Ag 2 S H 2 O 4 0 . 4 g T'iSfc^ 

> £{C£ tJjIMSA g 2 S 16. 0 8g [liil 9. 82g, 

mum si. i %] & mux u fc. 

Hfetf^HM + ffitW 1 8 3 . 6 g if^cffiT (~ 5 5 °C, 6 0mmHg) 
U ?gftgM 146. 1 g 9 9 . 0% N H 4 C 1 8. 4 g ( 0 . 155 
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mol) tmU. ilxl&Um: 5 0~5 5°C, fcl&ftfSl : 1 B^fSLS/S $ it tc e 

#£P> mmffi&zftm. h 2 o 3 6. 8gtm ^mum-. 50 

°C $E«B$H8 : 8B$p e 7, nQ%Lm&T-mM-?Z>Z.lHZl:V. 5, 5* -f-lH 
-fh^^-jl/i/'T^^-^Ai [BHT- 2NH 3 ] 7. 0 2 g £^fc„ 
iil28. 9g, W4 1. 6g-e&o£ D 

[5, 5' -^'-lH-fh7!/-^^7>^-'?AS [BHT - 2NHg] 

ffigfUlK^ : O A HI? : 4 8 . 7 % 

ffiMH^tfrtft : ^IHC 1 O 4 t i t . : 9 5. 56 %, HPLC: 97. 5 
6 % (area %) 
[0 0 5 0] 

atMtW3) 5, 5' -^-lH-fh^y-il/i/'T^^-yAt [BHT ■ 2 
NH 3 ] CD^f& 

9 3. 0 4 %t 3r if ;b ^'-f 5rV ^^7^7 Fi^'ti F5i/'K ( O A H ) 10. 
0 7 g (0. 081mol) , H 2° 1 0 0 • 0g£500ml ^^XniCffc 
X7'J-tlT, 5°C{C?££PU 35%HC1 36. Og (0. 350 
mol)/H 2 0 65.0 g ti^zK^M ViSTM^ : 2. 4-8. 1°C, ^ 
TTO : 1 5^fITlfc 0 HC l?iSTlCffVNOAHiieffi*^»L^fei^-^?fi 

#C IC, 98. 5% N a N O g 12. 8g(0. 182mol)/H 2 0 
9 0. L g jSTfafS : " 3. 0~0. 5 °C, igTH#!U[ : 1 B#53 1 0 #T??gT 
Lfe 0 1TE MiSM : -2. 0-16. 5°C, MiMP^ : 1 B$P£, JgiCM; 
-S^: 5 0°C, MfWfgf : 2 B^SfS $ i±fe 0 

CO NaOH 13. 8g (0. 34 lmol) /H 2 0 20. 0 g7fr 
M&ITL, 4 0°C, JftJWIS : 3 0#8I#U 5, 5' -tf-1 

H - t- h^^/-;b?r 5, 5' - fc?- 1 H - -r b^V-JVVi~ b U tfAl&lC^&l, 

feu 

fefeiS U 344. 3 g C 9 9 . 0%NH 4 C1 9. 

4g (0. 17 0mol) ZMtL, 5, 5' 1 H-r b7!/-^i/'t h U 
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? AJ& [BUT • 2 N a ] £ N H 4 C 1 J5t£SifiJ& : 4 0 °C, £jSB$r*J : 3 0 
5, 5' -bf- 1 H-t" V^-;b^T> ; E-^Af& [B HT ■ 2 
N H g ] &£j£Lfc. 

JKJSf^ (~50°C, 25ramHg) S«U M50. 3 g lc H 2 

O 1 0 0. 0 g £#tJ7L, : 3 5°C, M?4W H 1 : 3 0#J£#&. 1 0 °C 

tT-ftffl. tit m & §k H 2 0 4 4. OgT»L jtfewet5, 5' 
-l^-lH-fN7^-;i/^7>€-f AS [BHT - 2NHg] 9. 9g&| 
(StLfc. &m&m: 50°C, 5H#ISI, E^$g«l«gT*^-rSii:lC«k 

1J5, 5' -^-lH-fh7!/-;i/^7>?-')Mg [BHT - 2NH 3 ] 4 

[5, 5' -t'-lH-fh7V'-;^'7> : E-^AS [BHT • 2NH 3 ] 0 

fflMa^W : O A HI? : 2 8 . 4 % 
ffl^ B B B ^lfi : ^SH P L C : 8 0 . 2 % ( a r e a %) 
[0 0 5 1 ] 

(Mi4) 5, 5' -K-lH-fh^^-il/^T^^-^AS [BHT - 2 
NH 3 ] <D£i&. 

9 7. 5 9 ;b^-f ^f^y^7i/7 Fvh K7i>' K l ) (O 

AH) 9. 52g (0. 0 8 0mol) , H 2° 2 0 °- 45g£500ml 
■7^*=MCftj&#, 7 1 0 "ClcMU 60. 36% hno 3 

33. 4 0 g (0. 320mol)/H 2 O 33. 81 g M^7K?8?K ?iS 
TiS-g : 0. 1-9. 9°C, flgTB^I : 2 H N O 3 T fC f£ V , > 

oAHies*wb, ^n^-mmzmtLtco 99. 8 7% nh 4 no 3 

12. 82g (0. 1 6 0 m o 1 ) SSfltlMfil : 1 . 2-12. 0 °C, » 

#C IC, 9 8. 5 % N a N" O £ 11. 2 1 g ( 0 . 1 6 0 m o 1 ) / H 2 O 
5 0. 0 1 g$:, iTSg: -3. 8~-l. 5 °C , ?8Tt$fS : 5 0 #T*?8T L 
tffTiL Si^^S:-6. 5~-l. 5°C, £^8^ : 1 mmfcJZ £ ^f~ a 
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-€■ 0>|£, 3 0. 2 4% N a O HtM§?£ 63. 5 2 g (0. 480mol) £ 
, ^TMJS:-5. 6~-3. 6°C, TjgTTO : 15#T*?i&TU 5, 5' — tf 
-lH-fh7 , ;-;bS5, 5' t^- 1 H-Th7y-;bi/>b'J^A^(:« 

£JS?Bc£ 5 0 °CfC#SU 99. 0% NH 4 C1 25. 99g(0. 48 

0 m o 1 ) /H 2 O 38. 91g^ ?BTM^ : 5 1 . 1 — 52. 2 °C, figT 

B#r*i : i oft-emyi;* 5, 5' 1 h-^- b^v-jiv-r h u ?At& [b 

HT • 2Na] i:NH 4 Cl OlfofolZj: U, 5, 5' — fcf — 1 H-rb^'S-JV 
Vyy^-^l*^ [BHT • 2NH 3 ] 

NH 4 Cl*iIim SCT5 6 6. 8 8 g^, - 2 °C £ T*#£|J, ^fffijjg 
Hr^H, H 2 0 2 6. Ogt'^U wet 5, 5' -^-lH-fh^V 
-^^r^^ — C7Aife [BHT • 2NH 3 ] 6. 9 0 g &3Mfl£ L fc„ ^MUg. : 
6 0-0, : 6J$Hg, K^fg^TieSlt-SZlillCj: 5, 5' -kf- 

1 H-f h^'y-yi/^T^^-^AS [BHT - 2NHg] 3. 0 2 g &Hf;„ 
ftMMWL + ffifrWL&n It. 5 8 0. 2 4 g & o „ 

[5, 5' -tf-lH-f h7!/--n/^7> : E-^AS [BHT • 2NHg] © 

mu&i&m : O A Ham : 2 0 . 1 % 

ffi^ B ^5>ffffi : HC10 4 tit. : 91. 65%, HPLC: 91. 

5 8 % (area %) 
[0 0 5 2] 

>f^f^^7J/^KtK7i/*K (CFAH) fc&EiJU ^i#J, .Ro^M^T' 
f§ *i V A X^ri v y~7 i/ -y K 2^ t v K ( O A H ) ZBM^CDm 

mmsxm^n^\ K^^m\zi^m.it-r b u ^atkm^das^^c & y, 5 

, 5' -e-l H-fh7V'-;Vyth'J^/Al (BHT ■ 2Na) {C^M, 
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XMi&-fZ>Z.£iZ£*) > 5, 5' -^-lH-fh^^-yi/^r^^^^Ag ( 
BHT- 2NH 3 ) ^ffiTLfr&^y&V^Jg^fcllC^P,, *gJt&f£#LH 
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[mm: 

[MM] 5, 5' 1 H-fh^^-Jl/y'T^^-^Aife (BHT • 2N 

it 4 v VTisv K V M Y^yV K (O A H) fcjjgftu M^T*333I L ? -5 & 

5r-f'^7i/«yK^tK7^K (O A H) £St^^i?«{L-£%7KMtc?§ 

£/»lc, TkSHfc-*- h U ^ATKfgfS^^x.S^iitcJ: y 5, 5' -t'-lH-f 
U -?AJg (BHT - 2Na) tC»^, i^tT > ^ zi ^7 

t-tZS, 5' -f-lH-fh7y-;i/J/7>^-^AS (BHT - 2NH 3 
) tf>$^77& 0 
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A 



mwm- 



(5 9 4 0 6 1 8 2 7) 



1. 

ft £ 



1994$ 4^110 
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